Ribonucleic acid synthesis termination protein rho function: effects of conditions that destabilize ribonucleic acid secondary structure.
The dependence fo rate of adenosine 5'-triphosphate (ATP) hydrolysis catalyzed by ribonucleic acid (RNA) synthesis termination protein rho from Escherichia coli with T7 RNA as cofactor is used to probe the nature of the interaction between rho and RNA. In general, reaction conditions that destabilize the secondary structure of the RNA enhance its cofactor activity. This is indicated by the effects of MgCl2 concentration, spermidine, temperature, dimethyl sulfoxide, and pretreatment of the RNA with formaldehyde. These results suggest that a functional interaction between rho and RNA depends either on the presence of a sufficiently large single-stranded region in the RNA or on the ability of rho to unwind double helices in the RNA. It is also shown that changes in reaction conditions that increase RNA secondary structure and decrease the rho protein adenosine triphosphate phosphohydrolase (rhoATPase) activity with isolated T7 RNA also decrease the stringency of rho action in RNA synthesis termination. On the other hand, monovalent salts decrease rhoATPase activity with isolated T7 RNA and binding of rho to T7 RNA independently of the MgCl2 concentration and thus the relative stability of the RNA secondary structure.